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REPLY TO
! -:7 , oF:

NEDED

Honorable Hugh j. Gallen SEP 2 9 1979
Governor of the State of New Hiampshire -
State House
Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Baker Floodwater Reservoir, Site-6A Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use

- and is based upon a visual inspection, a review of the past performance
- and a brief hydrological study of the dam. A brief assessment is in-

cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 a;.d ak-,],
that you keep me informed of the actions taken to implement them. This

"" follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, New Hampshire
Water Resources Board, Concord, New Hampshire 03301.

Copies of this report will be made available to the public, upon
Ii Irequest, by this office under the Freedom of Information Act. In the

case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,

Incl LX B S CH EI DE R •
,s statcd Colonel, Corps of Engineers

Division Engineer,]

t .."
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NATIONAL DALM INSPECTION PROGRA-"-
PHASE I - INSPECTION REPORT

BRIEF ASSESSMEN'IT

Identification No.: 00477

Name of Dam: Baker Floodwater Reservoir Site 6A

Town: Wentworth

County and State: Grafton, New Hampshire

Stream: Tural Brook

Date of inspection: May 17, 1979

Baker Floodwater Reservoir Site 6A is a 730 foot long
60 foot high earthen structure. There are two different
fill zones in the dam including a cut off wall. Top width
of the dam is 20 feet. The upstream and downstream embank-
ments are on a 3 horizontal to 1 vertical slope. Appurte-
nant structures consist of a principal spillway, plunge pool
stilling basin, emergency spillway, and a 24 inch gated pond
drain pipe. The principal spillway has two inlets, a low

* stage orifice and a high stage covered top spillway. The
inlets discharge through the riser to a 3.0 foot diameter
concrete pipe. The dam construction was completed in Novem-
b ber 1975. Plans, design calculations and construction data
were prepared by the Soil Conservation Service and are avail-
able for inspection.

The visual inspection revealed that the dam is in ex-
cellent condition. The items noted in this report do not
warrant a reduction in the assessed condition of the dam.
The visual inspection revealed staining of the concrete on
the riser structure, log debris along the reservoir banks
and a fallen tree in the channel downstream of the dam. 0

Based on the intermediate size of the darn and its
high hazard classification and in accordance with Coros of
Engineers guidelines, the test flood inflow is ecual to
the Probable Maximum Flood (PMF) or 8000 cfs. The routed
test flood outflow of 5760 cfs overtops the dam by 1.2 feet.
With the water level at the top of dam, the soillwavs will
pass 33 percent of the routed test flood outflow. As there
is a hiah hazard to loss of life from large flows downstream.-
of the dam, a review using the PMF was made. The analysis
indicates that the PMF inflow would be 4000 cfs. As the

1 ma::imum capacity of the spillway is 1900 cfs the dam will

__ .. * . :-. . 7
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not be overtopped. Hydraulic design calculations indicate
that the principal spillway was designed to retard flows
for up to a 100 year frecuency flood. The crest elevation
of the dam was designed using a total watershed runoff of
6.81 inches.

There are no recommendations resulting from the Phase
I Inspection. Remedial measures include development of a
downstream warning system in the event of emergency con- --V
ditions, the removal of log debris from the reservoir banks,
and the removal of a fallen tree in the downstream channel.

The remedial measures are described in Section 7 and,
unless otherwise noted, should be addressed within two
years after receipt of this Phase I Inspection Report by .-0
the owner.

rdon H. Slanev, Jr., P.E.
Project Engineer

Howard, Needles, Tammen & Bergendoff
Boston, Massachusetts

I t
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T~his Phase I Inspection Report onBaker Floodwater Reservoir Site 6A
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recor.nended Guidelines for Safety Inspection of

* Dam~s, and with good engineering judgment 'Ind practice, and is hereby
submitted for approval.

Wa er Con 0 1 Branch
ngineering Division

M. "T H. ±ERZAN, ML-iBER
Design Branchr Engineering Division

JOSEPH A. MCELROY, CHAIRMAN

Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMErNDED:

0;;'5E B. FRYAR
(bblef, En. tneerlng Division
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P REFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to .
human life or property. The assessment of the general con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing and
detailed computational evaluations are beyond the scope of
a Phase I Investigation; however, the investigation is in-
tended to identify any need for such studies.

In reviewing this report, it should be realized that
the reported condition of the dam is based on observations
of field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
ooint in the future. Only through continued care and inspec- 
tion can there by any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. 3ecause of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood
should not be interpreted as necessarily posing a highly in-
adecuate condition. The test flood provides a measure or
relative snillowa y capacity and serves as an aide in determ.n-
ing the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.

• • • • • • • • • • • •
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SECTION Sl
'IY D RC'LOCY A N YD UVDP rT TC Z--N ALYSS j

5.1 Evaluation of Feature~s

a. General. Baker Dam Site 6A is an earthen embankment
damq 730 feet long with a hydraulic height of 60 feet. The
dam is constructed with two fill zones and an earth fill core S
which extends to bedrock over a nortion of the length of' the
dam. Apcurtenant works consist of a two st'-ace riser and a 3

fotdiameter concrete pine which discharges to a plunge pool
tvone stilling basin, an emergency spi llw.,ay 80 feet wide and a
24 inch dia-meter c7ated nond drain pipe.-

The dam I's used for floodwater control annd recrea tion.
:h-e dam is classified as intermediate i4s- hvn ahih

of 60 feet and maximum storan-e or 1209 acre-feet.

b. Desior-, Data. Accordiang to the Soil Conserva,_tion.
Service (des ion data this dam is constructed to retard flocd

-'cws of up to a 100 year freq~uency storm without utilizing
-he emergency sp-il;.iav,. The desicon .:locd control elevation
is 970.3 feet or 0.2 feet below the emerqency spillway crest.
Total runoff for this condition is 3.30 inches dur-ing a six
hocur Tvz:e 113 storm. The crest of" the dam w as designed using
a toc-ac w atershed runo- of 6.31 inches. The structure 4SS

cassifie:_4d as havrina a 31" hazarl, w.h ich Is de'Fined as "beinco
cated in a -redominantly -rur-al or agricul tural area, where
ailere may cause camace to isolate_2, homes, main highwa ,ys or
o.",r railroads or cause interrur~tion of use or service or

i-octantutilties

c. Exnerience Data. There are no records available of
a3:: i--im7 discha roe at the dam site. However dufinq the in-
~.ct o of the dam on May 1, 1979 iwas noted that dIebris

on the~ .ce of" the damn reached to about elevation 967.0 which
-w -I I crre son c o adischarce of abjout 220 cfs.

u isi1 ~~ios. o evidence of _Iamaao t2 _ nv
portion- c'he prco-ecc_ from overtcpping7 w.:as v.bls- a4  .

tame "spect'on.

e1 e s _,-_4s s . -.-en 4Erhocon .r en r1 _-i
on r-'--a- _v-a are a ilbefrthis C,=- a. Iii)--:) , mc -

-~'-~ was -crrfored esinc; a test flood3 eca o the
t-oba elc -EMP);7 -j-s determanecd 'rom' Cue r-es.

:~c 1di' he Corns ofc En'' cs. Ho seni on a ran:oaD
c f 7 7" 7,4so ao mle s, it ?& st ao,3t--tt.-,ts fc1

1n-7cw 3 ioc r D am Sito c 6A would he 80 fSri. EClzw

6~~~~ 0 0 6 0



SECTION 4
OPERATIQN2T _ PROCEDURES

4.1 Procedure

3aker Da- Site 6% Is 1t--ed for floodwater control and
recreation. U~nder normal operating procedures the damir is
left to functiocn as desio7ned. The recreation pool level
is maintained by the low st-age orifice openina in the riser.-
Flood ev.ents of up to a 100 year frec~uency are retarded by
the reservoir storage between the recreation 2001 and the
emeruency spilD.,ay crest. The emergency spillway is uti-
lized onl'- with events or-eater than a 100 year frequency.

4. "aintenance of Dam

The dam is inspected on an annual basis by t[-he New
.-asire Water Resources Board. and the Soil Conservation

service. M aintenance aS Undertaken as a result of the in-
sroection on an as needed basis. The dam is visited ona
monthlyv basis hby nersonnel of the Water Resources Eoard.

4.3 M.aintenance of CrDeratina Facilities

.1aintenance of the outlet works is 'r:erformec.4 as in
SectiLon 4.2.

4 .4 e sc rio ticn of' W ar rin S vst em s

There are no warn;.n,7 systems In effect for this ____

facilty

-he current o'~eration and main-tenance Droced_ ure focr thais
fac Iiit y aprear to be adecuate to insure that any :aroble.mns

encountered can :be remnedied within a reasonab-le periocd of S
tae. 'P7owever, the o-.*ner should establish a downstream, war--

In- S1.stel to follocw in the event of emrorcencv. conditions.

S 0 0 0 0 0 0 0. 9



: e -Dnd drfain structure conSsi-s of an inlet structure
a'a 24 Inch d iame ter r,-- i.frce~d concrete c-' e. he24 inch

~or'a ru'Ls extended to the riser structure anC is controlled '
b% r-echanicalv operated uate. The oond drain structure

anda ccntrol Qate were uncier water at the time of insoection.
The naear.d., control mecha-nism are housed in the concrete riser

towe-.-Te operating mechanism appeared to be in good condition.

Th-e cutlet works con-duit consists of 36 inch diarneo!er .
c oncretat nice and is olaced on a concrete bedding.

_'.-2 nd th bedding are in good ccn~itio as showvn in
':~s o. 12 13 .

~sul. irnsect-cn of outlet works disch-arce channe±
an.- lun-e 7)ool stilling basin showed it to be in excellent
cncu'tion.

The discharce channel shown in Photo No. 12 is unobstruct-
o", o th-_ ]'mits of the oroject. The rio-rao along the channel
is i e.ceiient condition.

d.Reservoir Area. The reservoir is surrounded by
w.ocded tzerrain. The left bank of the pool is grass covered.
There are no cottaces or dwellinqs along the shorline. Log
-debris was noted on the right bank and a small portion of
the left b-ank of the reservoir. Some log debris was on the
face of the dam.

e. Downs'trea- Channel. 'For a di4stance of about 200
fetdownstream of o:he d am t-he channel is lined with rizD-

rap wi th grassed banks. he channel enters a wooded area
w~n reson both >Dankzs. There is a fallen tree across

the channel located ust into the woodI line.

3.2 Ev -i1 n zcin

- isual exa7'inatior- n: nica-tes the --'am is in c:ncallent

:70ne ticn. ViLsual e::=inatIon revealed the followi-nc:

a)Sta ,nin:; of- concrote on the riser str-_ctu,;:e

5 ~n -~~c ~nn--~resorvcIr nS

c) flal! n a-~ cross the cwnstr>-= c.,ne
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Crest
The crest of the dam is 20 feet wide and has an excellent

grass cover, as shown in Photo No. 2. .

No misalianment of the crest was observed.

Downstream Sloce

The downstream slope is 2.5 horizontal to 1 vertical and
has an excellent grass cover, as shown in Photo No. 7. The
contact between the downstream slope and the abutments has
oeen paved with riprap to prevent erosion. This riprap is in
excellent condition.

No seepage or damp areas were observed on the downstream
sloce cr below the toe of the dam.

The dam has a trench drain near the downstream toe which
is nied to the outlet stilling basin. A small amount of water
was flowing from the 12 inch diameter drainpipe exiting on
the left side of the outlet pice. The foundation drainpioes
are shown in Photo No. 13.

c. Arinurtenant Structures. Visual inscection of the
concrete riser principal spillway structure, auxiliary earth
soillwav and outlet works structure did not reveal any evidence _ .
of stability problems. The concrete surface and vertical
alianment of the riser structure are in good condition except
:or minor rust staining. The spillway trash rack and service
ladder are also in good condition. Some rust was noted
around the manhole cover plate.

The concrete riser rincioal structure consists of three
elements, an overflow control (low and high stages cf spillway),
a vertical transition and closed concrete discharge conduit.
The riser structure is placed in the earth embankment. Visual -- -

inscection revealed that the riser structure appeared to be
in good sound condition, Photos No. 9,10 & 11.

The calvanized trash racks at the low and high stages of
flow control consist of standard shace an,7las and arat:.-c.
Bth trrsh rack assemblies are in cood condition, no rust
or eelin c- the orotectiVe coating was noted.

.... ..... erenc earth soillwav, Photos No. 15,16 & 17
s a r::.ss, channel reinfored with riprac or rock, and Is

lo...... in lft abutment. The emere cv soi!wa lads to
_-wns tream channel of Tural Brook. The downst-eam channel

has stee embanknents on 'oth sides. Th, channel is heavilywoo~ed. The .-m r.-enc" s illwav s in: ,,,c ,n t c o n ic .L

- -- - ... - - . . -. . -



V :1V 7 lS P ECT _C'!

a. inr alI The f ield ins:oecti"on cf Baker Dam 'Site
A wa s m7ada ocn av 17 , 1979. ':he inspection team consisted --

oa:p- zr son el1 from lHoward, Needles, Tammen & Bercendooff and
Jeotechnical Engineers, Inc. A representative of the New
llamushire H.ater -,esources Board was also present during the
irs:oecticn. ins:cection checklists, com~pleted during the iJn-
soection, are included in Aocendix A. At the time of inscec-
tion the water level was anoroximately 1.0 foot above the _

in-vert of the low staqe inlet. The upstream face of the dam-
could only be inspected above this water level.

b. D am. TV'isual i4nsocection of the darn, indicated that
is in excellent condition.

The dam is an earth embankment about 730 feet long a=nd
60 feet hi4gh. 7he embankment consists of two zones, a wide
ur:stream zone of silty sand and gravel and a downstream. shell

f: s ar-1d,, .Tr avel1 A cutoff trench extends below the center of-
the dam. into bedrock or on impervious siltv till. Adrain-
ace, trench extends below the downStr-eam shell at the base and

teabutments of the dam..

An ,_nna%,ed erneraencv , s-Pillw.ay is cut into the left abut-
7et- oassina around the embankment. An outlet works consistingT
aa co~ncrete riser, 36-inch diameter concrete piice passing

throuan t-e damn, and a r-a lined stlinr basin islocated
apcproxlmatel'i on the- center- of thle dam.

7-3tream Sloce

The urstream slope is 3 hor izontal to 1 1' tcal and.
has a 9-focot wide berm at abDout mid-heght. The crest eleva-
tion is 975.1 feet and betw.,een elevations 964.7 and 949.1,
-he slope is covered with r~prap.

At theie of ins-.2ction, the !:ol was at about '-levation
.7icw:i n, the p t~e r 10 fe et o f ri 4 r a to bIDe I s, -ct.

t- todiin of the ri-orap IS exelet hotos :,o. 1
~ therizirap.

-he ebrkntsioce above th-e ricran to th cr~st of
';amr has -,n e,-.,celeoEgas ovr as shown Ln ?-hoto -Ho. 5.



SECTION 2
ENGI:NEERING DATA

2.1 De sign

Acomplete set of design data including layout, hydraulic
design, foundation and embankment design, geology and soils

reootsstructural design, auanities and stoecifications are
available for Baker Dam Site 6A. In addition, there are con-
struction drawings available. Design of the damn was done by
thle Soil Conservation Service, Durham, New Hamoshire.

2.2 Construction

The darn construction was cornoleted in November of 1975.
A com~plete record of construction documents were made avail-
able. These documents include: as-built plans, job diarys,

survyingrecords, test drilling logs, compaction test results,
con~crete tests and certifica-ke of comoletion. Construction was
bv Robie Construction Co., Inc. and was inspectec! by t1he Soil
(uonservation Service, Durham, New Hampshire.

2.3 Oo)eation

Norma Ll the oond drain line gate is closed. The rec-
reational level of 954 is maintained by the low stage orifice
Onen, n127. -,he orincipal spillway riser and reservoir storaqe

.desir.-ne. to retard runoff: from up to a 100 .,ear frequency
stom ithout daischarqe ococurinq in the emerqen cy spillway -

,crest 971.0))

24 Ev;aluation

a. AvaiLability,. Enaineeri4na data fciiaaerr Baker
Damn Si _ 6A. consists of the inf ormatlon outil-ned in Scections
2.1 and 2.2. The plans, desian data, and construction records
are available at the ofrtces of the oIl Conservatilon ae:=rvice,
7-deral Suildina, Durh,,a.-, New Eampshire-, 03324.

b.AQ V~ua c%,. A comolete set of Oesian and: constru,_ction
d ata dlii chiow for a --4f-'ative reiwwithin the confines
of tn-_s 7has.e I - :nsnect2.on Peocort. Therefore, thle ade(,uac%,
o-f - is.......s baseffd on th,,e d-esioan and cons truc tion 3data re- 0
viwv,~is.al inszzecticn, past -.erfor-ance hisitorv and sound

- r'm--" C uc~>gfert.

C. Va 'd I~ v. -he field inuci n in-4cat.d that tho-
0->. n ;- tuo C :a:: r _Iam S2:- S;, -su stan,:_al a7 -r-e
wtt  .-.own -in -:he F.-ai lab!>e :larDs.

9 0 6 0 0 0 0 0 0 0 0 0 0



E.erqency Spr:fllja '

1(1) Tvoe - ear-tn -- 0

(2) Lenath of weir - 80 feet wide

(3) Crest FElevation -971.0

M (4) Gates - none

(5) U/S Channel -Acroach channel frcm reser-:oir is :
80 feet wic e with 21- to 1 sicle slo!ces

(6) Downstream Channel - Below the outlet structure--
-or a distance of 200 feet the channel has grrass lin-ed b1anks, 0
and a rp- rapced channel. Downstream of this section the
channel enters a wooded area.

j. 7R-egulating Outlets. The recreation level of the
. LM reser-voir is ccntrolled b,/ a 2-1 i'nch by 20 inch orifice inlet

set in th-1e riser at invert elevation 954.1. There is a trash
r ac f ,_or tne ocen ing but no control Qate .The 24 inch pond

-dra 4n nic:e set a t i nvert 917.0 extancs 126 feet into the re-
-servoir from the riser, and has a --rash rac'k- at the intake.

The cine2 is ccntro'lled at the riser byi a 24 inch cnate/valve.

U -U
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f. Reservoir Surface (acres)

(1) Recreation Pool - 28

(2) Flood Control Pool - 50.7

(3) Soillway Crest - 51.5

(4) Test Flood Pool - 56.3

(5) Top 5a - 56. 8

c. Dam

(1) Type - earth -

(2) Length- 730 feet

(3) Height - 60 feet hydraulic
65 feet structural

S4) Top Width - 20 feet

(5) Side S'oDes upstream 3 horizor tal to 1 ,etcl,
downstream 2. :

(6) Zoning - 2 fill zones .,

(7) inervious core - none

(8) Cutoff - zone 1 fill

(9) Grout Curtain - none

(10) Other - none

h. Div:ersion and a- " int Tunnel

See Sec-_on . .
r~ .4 n --. S.7D41"

(1) Tne - concrete riser, cvo.red tc. - o Gct t.ian<eter
discharre discharge pipe through >-"

(2) Length of weir - total 13 feet

(3] Crest Elevation - 964.7

(4) Gates - ncne
(3 9(3), UYS Channel .. ,,_ -

1 - . .. ,S
.. . . . . ."-l



*(2) There are no records available of maximum discharge
at the si~te However, during the insp~ectiLon of the darn on
:lav 17, 1979 it was noted that debris on the face of the damn
reached to about elevation 967.0 which would correspond to a
discharge of about 220 cfs.

(3) The emergency spillway and riser capacity with the
.vater surrace at the top of the damn is approximately 1900

* cf's at elevation 975.1.

*(4) Emergency spillway and riser capacity with the water
* surface elevation at the test -flood elevation ofl 976.3 is

approx imately 2790 cfs.

*(5) The total oroject discharge at the test flood
elo~vation of 976.3 is 5760 cfs.0

c.Elevation (feet above \1SL)

(1) Stream-bed at centerline of darn 915.

) ~x.ru-n tailwater -unknown

k" (3) 'Dstream port-al invert pond drain -917.0

(-)Recreation ocol - 0954.1

(5) Full f-lood control n)oo'L- 970.79

-3) Soiiwa-, crest (riser crest) -964.7

(emergency spillway) -971.0

('Desian surchart? - 970.79 ___

(3) To ::amn - 975.1

-.9) Test Flood Su-rcharge -976.3

i) Lengqth of Maximum Poo - .94

(2' Lenc-,th of :-Ecr--eational Doco 1. .60

(3) Lencth of 7lood Control Foc'- .33'

e . toee(':ross a--re-f ,et)

.1l) -ecreation --ol. - 326

k 2) l Control P-ool - 50 *

3P SiMa Crest Pool -921

4, To-o of Damn 1209

* 0 S S S S 0 0 0 0 S 0



g. Puroose of Dam. This dam is used for both flood-
water control and recreation. The recreational pool is
maintained by the low stage intake in the riser. The storage
between the low stage outlet and the emergency snillway crest
is used for floodwater control.

h. Desian and Construction History. The constructicn
of this dam was comoleted in November of 1975. Desian and
construction inspection of this dam were done by the Soil ' A
Conservation Service, Durham, New Hampshire. The construction .
contractor was Rcbie Construction Company, Inc.

i. Normal Operating Procedures. The recreational
pool is maintained by the low stage inlet on the riser.
Under flood conditions, when the capacity of the low stage
orifice is exceeded, the storage is utilized. The high
stage outlet will reach maximum design discharge before the
reservoir reaches the crest of the emergency spillway. The
dam does not require any manual operation in order to
function.L f~ -an---io

1.3 Pertinent Data

a. Drainage Area. The area tributary to Baker Site
6A consists of 3.35 scquare miles of mountainous terrain.
There is no development in the watershed except for a camp
ground. Maximum elevation is at about 1880 feet MSL, and 01
reservoir full elevation is at 975 feet MSL.

The area around the reservoir is mostly wooded. There
* are no cottages or dwellings along the shoreline. A roadway

divides the reservcir area with a 6 foot diameter culvert
connecting the upDper and lower areas of: the reservoir.

b. Discharge of Dam Site

(1) Outlet works for Baker Dam Site 6A consist of an
emergency spillway, a riser with a low stage orifice and
a high stage covered top spillway, and a 24 inch pond drain
oipe controlled by a gate. Invert of the zond drain is at --
917.0 4SL. Maximum discharce of the oioe when the reservoir
is at the recreational pool level of 954.1 is about 105
cfs. The low stage orifice has one opening 27 inches by 20
incnes in size set at invert 954.1. Cauacitv of the low
staae inlet when the reservoir is at the crest of the hicrh

stage inlet (964.7 ft) is 58 cfs. The hich stage covered
inlet crest set at elevation 964.7 has a caoacitw" of
I229 cfs when the water level is at the emercency spillway.
crst of 971.0. The 30 foot wide emertcenc': sillway
has a crest at clcvation 971.0. %hen h a surface

at the tog of dam (elevation 975.1) the ,_. .... suiil-

wa i hare a capacitv of 1663 cfs.

1 -3
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b. Description of Dam and Appurtenances. Baker Site 6A
Dam is an earthen embankment structure. Total length of the
dam, according to existing drawings, is 730 feet. Maximum
structural height is 65 feet, and the height from top of dam - -
to the streambed is 60 feet. Accordina to the clans there
are two different fill zones in the structure, which include
a cut off wall. Approximately 56 percent of the length of
the cut off wall extends to bedrock. Top width of the dam is
20 feet and the embankment is on a 3 horizontal to 1 vertical
slooe both up and downstream.

Aopurtenant structures consist of a concrete riser and
pipe, principal spillway with a covered top inlet. There are
two stages to the inlet structure, a low stage orifice and
a high staae covered inlet. The riser discharges through a
3 foot diameter concrete pine to a plunge pool type stilling
basin. The emergency soillway is located on the left side
of the dam and has a width of 30 feet. It is an excavated
earthen structure with a vegetative cover. A 24 inch dia-
meter pond drain pipe can be opened from the riser structure
by a 24 inch gate valve to lower the water level behind the dam.

Fizures 1 and 2, located in Appendix B, show a -!an of
the dam and appurtenant structures. Photographs of each
structure are shown in Anoendix C.

C. Size Classification. Intermediate (hydraulic height- _4

60 feet, storage - 1209 acre-feet) classification based on
heicht being between 40 and 100 feet and storage being between --

1000 acre-feet ani 50,000 acre-feet as given in Recommended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification. The potential for hazard
posed by this dam is classified as significant. Failure
o t.s cam at maximum ool elevation (top of dam) would re-
sult in a flood wave about 24 feet hich at the end of the
reach studied, 1. 4 miles downstream of the dam. One dwelling
in tae reach would te comoletelv inundated and a camp ground
and office building would be flooded. _ .

e. Ownership. This dam is owned by the "ew vampshire
Nater .,esources Boar., 37 Pleasant Street, Concord, New
..... oshire - '""'-

f. Operator. ... This da-m i s maint ainer ana operated b _ .
,he I;.w Hc.-cnshire Water Resources nEcard. Chairman of the

..a,1-r Resources Board is 'r. (. r. Ve ncn 7
sncw~ton.:- Chic" En,.ineer, TeiephD-ne ":c. .30 3, 1-ll0 .

[* " ". "--too " ! "* "



NATIONAL DA-M INSPEC-TON PROGRAM
PHASE I INSPECTON REPORT

BAKER FLOODW'ATER RESERVOIR SITE 6!-.

SECTION 1
PROJECT INFOP24A"ION

1.1 General

a. Authoritv. Public Law 92-367, Auc,ust 8, 1972,
authorized the Secretary of the Armv, thrcuah the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New Enaland Division of
the Corps of Enqineers has been assigned the "esnonsibilit
of supervisinq the inspection of dams within the New England .-
Region. Howard, Needles, Tammren & Bergendoff has been re-
tained by the New England Division to inspect and report on
selected dams in the State of New Hampshire Authorization and
notice to proceed were issued to Howard, Needles, Tammen &
Bergendoff under a letter of March 30, 1979 from John P.
Chandler, Colonel, Corps of Engineers. Contract No. DACW33-
79-C-0060 has been assigned b,7 the Corps of Encineers for
this work.

b. Purpose

(1) To perform technical insnection and evaluation of .
ncn-Federal dams to identify conditions which threaten the
public sa:ety and thus cermit correction in a timelv manner
by non-Federal interests.

(2) To encourage and orepare the states to initiate
quickly effective dam safety programs for non--Federal dams.

(3) To ucdate, verify and complete the National Inven-

tory of Dams.

1.2 Description of Prolect

a. Location. Baker Floodwater Reservoir Site 6A (Baker
Dam Site 6A), also known as Grover C. Breck Dam, is located
on Tural Brook approximately 1.6 miles upstream of the con-
fluence of Tural Brook and the Baker River in the Town of
.entworth, New Hampshire. The dam is shown on U.S.G.S. Quad- a
rangle Nentorth, New Hampshire with appro:,imate coordinates
'143o51'1' W7155'36' , Grafton County,, New Hamshire. The

. locaticn of Baker Dam Site 6A is shown on the nreceding page.

l -- l1""": •"
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the guidance for Estimating Effect o_ Surcha , Stor,:__ on
Maximum Probable Discharae results in a routed test floo-
outflow of 5760 cfs. As the maximum capac'ty of the soill-I ways at the top of dan is 1900 cfs (apnroximately 33 mercent
of the routed test flood outflow, the zt fl.od .. _1 rsult
in the dam being overtopped by approximately 1.2 feet. The
test flood was routed starting at the recreation pool eleva-
tion. As there is a high hazard to life from large flows

- downstream of the dam (resultina from dam failure), and dam .
failure resulting from overtozoinc would significantly in-
crease the hazard to loss of life downstream of the dam, a --
review using the PMF was made. This analysis indicates . .

-that the test flood inflow would be 4000 cfs. As the total
" capacity of the snillwavs is 1900 cfs the dam will not be

overtoned. There will be no freeboard as the spillways .
will be at maximnum capacity.

. Dar Failure Analysis. The impact of failure of the
dam at maximum pool (top of dam) was assessed using the
"Pule of Thumb" Guidance for Estimatinq Downstream H'azard
Hydroaraphs issued by the Corps of Engineers. The analysis p
covered the reach extending from the darL to a point 1.4
..miles downstream to the confluence of the Baker River and
Tura! Brook. Prior to breach of dam, downstream river stage
would be about 5 feet with the spillway discharging at full
capacity. Breach c dam with the water surface at the top
of dam would result in a flood wave about 29 feet high. .
This stage would be reduced to about 24 feet at the end of
the reach. One dwellina at the end of zThe reach would be
totally inundated. A campground office building on hi-:h
cound at abcut the same location would be flooded ", about
4 feet of water. Several ca= s 4es wh-ch would if occucied.

* • be totally floodec. S

ml 4<

-- _- £

S - . .
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SECTION 6
STRUCTURAL -STABILITY

6.1 EVA2LUATION OF STRUCTURAL STABILITY

a. Visual Observations. T"he visual 1insoection did not
-disclose any7 i-mmediate stability oroblems.

b. Desi~. and Construction Data. Design drawings and
construction specifications exist and indicate the damn is a

*zoned embankment consisting of a wide upstream zone of silty
sand and aravel and a downstream zone of sandy grav el. A
cutoff trench extends below the central portion of the darn. 5
The cuoftrench extends up both abutmien ts. The ustrean
sloce is 3 horizontal and 1 vertical and the downstream slatoe
is 2.; horizontal to 1 vertical.

Adrainaae trench is located beneath the downstreamn zone
of the embankment.

A rass-covered emergency sclwvpasses around the
~mbK~mnton the left abutment.

-,jie or: the construct-ion data available indicates
:a '-e -mand app ur tena r.t structures were constructed

acc ru ,-. u the plans and spec-4:'caticns.

c. orti , ecordIs. There are no ooeratina records
c~a:cb' or tni faility.

Pos-C(onstruction Chance=s. There is no record of-c
*-ost-con -1cion c~ianoes.

:smc S-,a-bilt Ih dI -- am is located in Seism-ic
7 =- 2 :n accordance with the recomm-Tenoe ,-d Phase I cuide-

lines2 3c n-ot !.-arrant sei3smic anal Ysis. -

S S 0 0 0 0 0 5 0 0 0 0 0 0 0 5



SECMTON 7
ASSESSMENI-'.T, RECOM.IFNDAu1ONS AND RMDll KAL Z

7.,an A-ssessment

a. Condition. The visual inspection of Baker Floodwater
Reservoir Site 6A indicates the dam is in excellent condition.
The insoection revealed the items listed bL-2ow, howev.er,

* these items do niot warrant reduorna the asse ssed condition
* of the dam.

(1) Staining of concrete on the riser structure. -

()Lc debris along the reservoir banks.

3)A fallen tree across the chan..el downstream
of the damn.

The hydraulic analysis reveals that thesilwv cannnot
vs s the routed test flood without overtopping the dam.

b. Adecua-c- of information. cmolete set of design
*janC, ccnstruc-:ron data did al'low for a definitive review.- with

the confines of this Phase i - Inspection Report. Theref'ore,
the adecua cy of this dam is eased! on the design and construc-
tion data reviewed, visual i1nso:ection, past oerr1-ormance history

*and sound engineering Judgement.

c. raencv. This damn is in generally c::celle-nt condition.

*Th'e remodia-l measur-es described in Section 7.3 should be, un-
less otherwise noted, be accomplished vwithin ,2) two -years.

Teremedial m.-easures described in Sections 7.3a and 7 .3bV
should be c4one curing the seasonal maintenance 'rj:ormed by

d. Necessitv of" Additiona-l Tnvestication. No additional
rnet~aio s needed to comrelete thie D_-hase 1 ins:cection.

7 7.2 Recommendations

There are no reco.=endac'io-s resultin-c from the Phaso

(a) 7,emove the fall1en t r ee fom th D dw s re cha.-7 annel

(h eov e t he locg d eb ri s f rom th e_ r -s e .c ir b u}S .

Dev ise a downs tream:, warnin s;s te- o -fcll1e-w in
~e vet ~-ercency conditio_ ns.

7-1

* ~ ~ ~ - - - - - - - -



-A-1

(d) Ccntinue t~'1e periodic insp-cticns on a br~~
Las Ls.

tie) Establish a sv7ster such that the reservoir level'
c-_n !-e mo,.nitocred curina periods of" intense rainfall.

7 .4 a tr n atJv;?s

There, are no pfactical altorna t47_eS to the reme'e _ 'a
~ca~re ~in Secti.or. 7.

2
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A-1

VISUAL INSPECTION CHECK LIST
PARTY CS\GzVX I AT ION

PROJC j ~ A ~KRDN _____ DATE I 7 pc

I TiME 2:30 PM ___

WFATHER Fair

1)0.S. ELEV.Q55.1 U.S. -DN. S

*6

1. 5.10.

PROJECT FEATURE INSPECTED BY PEMARKS

1. Diazu

5.S

4.

5.

60.

7. 0is



A-2
PERIODIC iNSll'ION LlC!, LIST

PROjvCT BAE SITE No. rnA D.V! ___ ____3o 17, 1679

PRJEJTFIA'~r ar-.h Embank,-unt ~ .P. La~atta

~ ISIPIN 'ootec'ficai Eng-ineer C. S.Osgood

AREA' EXALUATED CONDITION

Current Pool Elr',ation 955.1

-1. Ma.*:izun Ip mn t to 0 ate 907.0 estimate6 frcm dezris *,n damn

Siirfca Cracks N.onleA

Pavaenent Conition No pavemeOnt. Grasz ~.~c crest

Yove:ent or Settletne~t of Crast 'None annarent

Lateral lovernent None a-prarent

Vertical Aliznment is 01!1JJOl 2~ ~ n~

Forizontal Zligr'zent a! r i =.=n -n v 5 lb~

Condition at Abutment and! 2t Concrete (7,o ,or-,ition

St ructures

Indications of M-ovemient of Structural
Items cn Slopes .otutr1ies'nsoe

Tepas-sing cr S1 o~ rs Svdcc of trea Tdass'i-g

Sloughing or Erosion of Slopes or -. :csre
Abutmaents

R.ock Slo~pe Protection - iprao Failures 0ir:. n od ccixil t cn

Unusual !fovement or Craclking at or Nn ~rc
* near Tces

-Uns'ia F nnentor -jownsctrcon .-,m

Piing or So si i~ rI ::,lf

Foudation 7ra~ln2Se Fe~turm-

Tot' Brains

InstEu~ontacior SysSnS



P~IO1CINSPECTION C'tiECK LIST A-

PReiL CT S~~ DAT E My1,1

P,'JLCT i.' CATUL E ntize Channel/Structure NA.E D. Lalatta ' J
P I C1 Lr",1 .. (:cotecnicall/Structural Engineers,, S. 'Mazur

ARE A E'VALUATED CONDITICN

Chfji'T VOFuS - I:T:A:-§. CFKA2;:?i AND

a. A,'proac' , Ch-innel No approach ch,.annel

Slope Ccnlitions

1gottca Contritions -O

Fock Slics or Falls

Log Bcom

N'one

Low trash rack at riser structure

Condition of Concrete Lining is filled with debris.

Drains or Weep Holes

b. Intake Structure
Concrete of riser structure at low

Condition of Concrete intake opening and high stage prin- --

cipal snillwaY onenings are in good

"top o an- Slots condition. Bottom water rclease
structure was under water.

6 A
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A 4

B PERIODIC INSI'ECTIL)N CiZKL' 1T0

2 _C.T Sz OA B A KER DA V, I__ IDATE (7 ______

£R~jY L~. §2E Ccntrol Tower ____ NM .~__

ID1SC)T.'-: Structural/Hydraulic Enqineers NA2 S. M'azur

AREHA EVALUATED CONDIT ION

a.C~X7T*cncrS - CC.nTR Stut7ra

a. C:~crte ad StuctualOutlet works (bottcm water release
structure) consist of inlet struc-

Couceral Conditicn ture and 2Q4" 1.D. reinforced, concrete
oe etended to riser structure.

Ccnditicn- of: joints Outlet works structure is controlled
bDv mechanical>1, o-erated -ate. (from

S~ i griser roof dec-k, Boct toLm ,water re-
lease structure woS un.der w,,ater.

Vis ible RLc" 17o r cin g

Rusting or Staining of Concrete

Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in Gate
Cham-ber

Cracks

Ru-sting, or Corrosion of Steel

b. -Mcaical and Electrical '!echanicallv: crneratc2d -ate and control
mechanism are housed in concrete riser

Air Vents structure. t-ate -is oneratod from roof
or riser structuro. Gate and control

Float ;ellsmechanism amoear to be in good opera-
tinlcondition.___

Crane Hoist

Elevator

Scrvice Cates

11i2:>tnizig "z otertion System

F-2rency Power Syste",

'vri" ndTig3h t1ng SYs te M

40K



1 7 PERICDIC 1iNS' CTION CULCK L

I),j EC 7 D A: -' '1v 17 , 97

.-'?.OiKC T F EATL7 U~ il;±Ctet ' AE Slamne';

~m;ClLL;2 Structural/iivdraulic Ern~~r 4A~ jj,. rSz

AREA EVALU!,TED CONDITION

CUT~It:R:K -TR2t.NSTTrICN A D CC"UUT

Ct~neral Co:-,i-icn of Corcrete AIt the tin,,e of Inspection outlet
conduits w~ere under w'ater. These

flust or Stainir-. on &,:'ncrete S7tructures were_ built in 1974 and
are in coeod concition.

Cutlet -.;orks conduit (damn section)
Erosion or Ciaonccon~si- of 3h," I .D. reinforced

concrete -ieand Is piacea on con-
C r a 6ing Creencl

Align:en-t of 'M'nolit_'s

Al.-Ignlu-e-,t of Joints

~um- r7In- o "i.o n c 1 ts

-16 S
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PER IODIC 1.NSPECTICN CHE';ClK LIST

PROEC S 71 (~W~E ..> ___________________ DATE. 17~ 1 m7

P7L0JECT -FEATUREH 'ut 1ct C,~cCara ___ AC t C) '-n

D I SCI PLINE Structural/H-icrauli GotcnclNAME S. >!azur, G. Slanev S
n&'ners

AREA EVALU:ATED CONDITION

OU]L _T ,OMKS -CUTLET SUCUEAND
OUTT -' CEANNEL'

Cot-,ral Condition of Concrete ConcrF-te outlet works pi4pe and con-
crete support bedding are in good

-~ condition.:,Ust Or Stainng
7ater stainin; on lower section of

Sp aIiinrg concrete pipe.

1-011 Or CLVitation
N~one

ViibeReinforcing None

Any Seepage or Efflorescence None observed

Condi*t~on at Joints Good

Drain Holes N one

Ch I . n R~ o ck botto-m and gravel

Loose Rock or Trees Overhan-ing n~one
Chan n El

good, clear

CcnC ltcn of DchreChannel

-- AF



I'EKIODIC INSPECTIO," CII-CK LI ST

P F Oj CT Su ' A, TAKU T ______ AE 7l

PFR(j7ECT FE.'ATUr-E OutlIet Wc-'rks - ~l.~ AE7 a>t.C. csgod

D ISCIPLIErTuaHdalcGoehia NA.ME S. "I-zur, Slaney -*

AR-IA EVALUATED CONDITION

OU,-TLET t-:CR KS - SIILL'UAY VIAOC

a. A. rca c h C nn;m l

LooseR Ch:anelNone0

Floor C'c Good %rass c:,-ver

b. Uer nd Waniig .lls This facilitv has tw-o spiil-,av struc- 0
tures; concrete riser or shaft spi~i-

Gcrerl *x2iicn c C:-ncrete way and emergccncv Ea rth soillwav locat-
edi in left abutment. Both Spillways

flut r Sa>> ~are in good conditiOn.

S ?all in : Ncne

Any Vi W ncri~No:1c

Any re~ rg Cr c;: e cc ______ Il

0 AD
TDrain We

GE.neral C, L:)t cn !o

Loose rock xohngn Channel

TreesC':er3ngin CIe

lorof C1.annel .L.

C-.'p'e UC>tructicns



P EDODT 1I STPEC(,i0UN ClllICK LIST -

j C0

,ARZ A E%.'ALUA--TED CO ND IT ON

j?,- a r i s

SS

U:aIder SlIC- Of TDeck

r,--ck

Draina-ej Systemn

a- i : n,, s

E:caair:on Jc,-r.-s

:. 3~~non C~Piers

G-eneral Conclition of Ceo-.,reto

Alinrir~tof Abut-ent

Anproach to Bridge

Ccndition of Sea-t C, 11>.~
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(Spec i fy)________ ______ _________________

Concrete±: NACr a c :ing ; Spalling__ Other detorioraltion* *
inside and out __;Excessive raovemerIt (check joi-nts)__

Waterstops_; Joint sealant ;Other

irasi-racl-s: Condition of protective coatings__; Corrosion
low and hig-h stage __;Daa aged parts__ ;Condition of faur~en----

ing s ;Nee-d of gratin.-- cue obae
Safety condition (protruding fzstengs, sharp
edges, etc.) Other

Galte s Condition of proict-_ve co- tin- __; Curr')!si o"

ir~clzin 1;~:,. ;Datna-ed Par ; Condition of fasten-
012vce Lri&uid2s, irz~ St l'ci~.ca Operation___
disc, Lubrication 1o, ';a. ;Ohl

St-t ~-- Drin~ze Teoort under and-.~ O~ her Drains"t

st: 't rc Failn Condition Of pro r- co ; o Co i~ln.
Gi rt' S, f r r5 r, ___;Dainaged C)n C!ar-c1 ao - of at-0
Utc. ings ; ood3 (Cv Safe', condition

(protruding ea ~ cdo,~ c. )
Other__

Sc~ ' I c:-s.: Condition. ofwa Coitc o
s.afety ecquipment. c Ot r_

C7C-
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S e C":'tro11-1
P 11:71__

u r e S
St'~'- ~uct~n:4)
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Caution Be e>:trcoelv, careful wvhei using-
ladders. Ciheckc:iro beforeuig
Ladders are sormeti:r es broken, loose, corrode, * 0,
and or sliPpery.
Use Safet.' !1,rness-5.

La d ers: Condition of protecti'.e coatin? 1
inside an-d out Corrosion 1__ DamagedJ p2-rts__ Loose__

Other__

coccn:CrackinoF 1I Sp ail 1 -*i Other dtrc.to
-ys~out 1 ;ExceS-SiVe MoVenC'7-1I (Ch.eck joinL at : C

and conduit)_; Othier

Tra shrnack:S: Conditicn o17 Protective coatings 1 . Ccr-:osrcn
10o-' h::cnlg stag-e I ;Damz--;cc parts 1 co nd it CI 0 of' fascin C

___ Need of ;ra tizn;s duc to b(-aver ;Sa f Ct

cond itioni (Protrudir.- fastcnings, slharp cgs
etc. ) ;Other

1C:Condition of protctive ot~g Corrocsr -0

1__ DairaEge 1I TC~lZ operable 0 r

1/ Condition oZ -: ctective coating Corrc-rc-n

dr''~: stn, uxcsings ; Sten alaue L___ r L ric atLi on ;
disc Op eratLi on ;Other__

Codto fwri. i~s ;Conition ofr

safety equipmez-t OtEr
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; t .;--....

Emnergency"-').i- -

Spiliways Outlet Water Other
D, i left rih k C_____cl ;7'_l

Condition cf stnd - -.

(including need for lime
and fertilizer)

Undesirable vegetation 1 1 - - .
Drainage (surface)
Erosion 2/ -. .. -.-..

Condition of antig_
Pest control
Fire control

C,.,.. , o ." dt . r ... c! S , " -', •-

t ,. t r c S trs

* 0

___ .____ C .IVC'I2'T T . ........ T.:"'. ..

':: / C'tY'"r • 0
Ur i " - ( )

... c. of ;.!, With r.'rv cbs:: io n >'"-

(in inclz. :.Iove invert) "nt3 .. y C,', t.

T,:rbid'ty of D'scharge With a:. out,'t- : .
(yes, no) Withou sny uh . , S

Ccn' iticn of Protective Outside 1-
Coatins Inside

Obstruction in: D!lnw -- -: ,-I

(-y:s, no)

O. t!c t C~nr' ti'n 1 1 ])

ta : i cv a lon ( ,t 1 0 )

- t~c " .f "Or. i :if I • -
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(I'.eport riprap) and ve -ctaticn and
crosion co:.Jition un~i r Items 4 Leec
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ES Sp i 11-as Other ..
Dan m Dikes lef t ~h t- ____ ____

Sli64n- or siou71hir.2 1 1
Eole3 (rodent and oter)1 1 -

(cher-c Epccia1liy at embankz-.erits)
Exceszxive 5ettlEment (esmbankzents)1 1 1

Traverse1 1 1
Longitudinal 1 _ ---.-

S..epa-e 2/1

Displ. Loss Lo ns Eroc.s.i on. Ir cak -
of o T
0ockr S00.11s Z- jdin ?C~u T. Cf : Rc'-

Upstre:1, be=r

Er{~k~ent utters
left11 11
Tight11 11

Emer ;ercy Spill>';a
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location________
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A',7LA 1L7 E'-CT I7 GP9T

I.A set c): drawino s (33 sheets) , dated August 19-73,
showina plans and -dutails of the damn and a: pvrternant
st(ructures.

2.Design Data: including layout, hydraulic design,4
mgeology and soils reports, structural design, 7uan_"t LCS

ari Sicfations.

2.Cons rUCt4on Data: including as-built clans, job
dlia rs, surveyinq records, test drilling lcis, corncaction
test results, concrete tests, and certificate of cornoletion.

All of the above are on file ..i-th the U.S.D.A.. Soil Censer-
vatlcn S-'ervice, Federal 3uilding, Durham, NA.03324 .
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Aq
tilli

X-45.

PHOTO NO. 2 View of lam ncpretnorervr from rih iimit



II T7,

PHOTO NO. 3 -View of reservoir from right abutment.

PHOTO NO. 4 -Reservoir from left side of reservoir, iookinq
upstream.. Note roadway and culvert.
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PHOTO NO. -VeofUpstream slope of dam from riht abutment. a

fro sple a j c n o pr n i a p ~ w

W W W



A-

PHOTO NO1. 7 -Downstream face of dam from emergency spillway-
40 dike.

ii ()NO. 8 V Vi ow I dnoiri sf re,-ir face of clam- anid portion

0 U U S S U U U U U U U



KPPOTO NO. 9 -View of right side of riser and principal
spillway.

- PHOTO NO 10-ie o left side of riser and prin inal
spi 1lway.

L



PHOTO NO. 11 -View of downstream side of riser and principal 7A
spillway.

PHOTO NO. 12 -View of 4. 4
*principal spillway -*

outlet oipe and dis-
charge channel.

*#4v

41 k 4. w %



*7 -m7

* ~PHOTO NO. 13 -View of
outlet pipe and plunge

pool stilling basin.2

'1 )*14 -Vi-,-.: of discharge channel.



PHOTO NO. 15 -View of upstream portion of emergency spillway.

PHOT NO 16 Viewof owntrea potio of merenc

spillway~~ frmai fdm



PHOTO NO. 17 -View of crest of emergency soiliway from S
spillway channel.

7 7
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